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Clt«« 1 ] iBAfflT^i'^^Pgl^WfS (P D C) ffl 

mmmm (asio 

rS7^i^^Ms^MSffl*«(fllK (DSP) t^mir^ 

HU§3{5iffiM^S«ia-rsfcto®'J>)fe< t'b locD^HS 
tSl^i;-!- ?.W^ 2 {ci3m®<lAffl7^i^ 

im^m. 4 ] Hfit3ii>^ < i: 1 ^©ais^A^ 

^^mt^^t.^'mLh.'i-^m^ 1 C§3«i®ffiiAffl5' 



flAffl7^S^^;i/m^«i5ffl-<-xyt> Kr/o-fe^y+J-o 

[ w*js 1 0 ] md^^v ^ M%^Mm!^mm& 

fc«)CD#©i:*«t-SC t^mLtir?,m^ 1 1:|3« 
®<aAffl5*i^^;i'0l^«Sfll'<-^^N-> Krn-fe'^i^-o 

15 ©fcs 'J»&< locD^«)^fe5>nfcMIMIScDIEK«J 

HuH3m®«s®^t*fflv^fc|5s#^^7'f 

i:^5IS*Ja 1 {c83«®<lA«7^i?<5';HSI^«Sffl'<- 
20 CW«JS12] *{iP3®P3J«±{cBHH^tvfc, jpjffl 

[W*]S 13] ^1 (Dmmiiii^^tzimmm^n 

35 [W^14] m3S,^i^^J\y^mifi. 

2 jtistt?^ wr ^ ^a^-r ^ fc ©CD X o R -^f- h . 
1513^ 1 (Dmmmi. ttiHtv^^ 3 <Dmm^^^t^ ^ n 

40 ^lffl*'J/><J'i:^2©3!j>>>^i:**u 

ffJ§3agl®*>^>^As. ^l©3i>>i?i:^2®ji>vi?fc 
^£mfcfs*ST • COUNT?£tB;bU HuS3^2cr):ij 
■>>^A^^ HUSBX0Ry-h®m;trASiE-e*)5Hut3^1 
cDoi tM^dS^ 2 CD vi'i:cDBg®i'D5/^y cd 

50 (^g3«i®%lll§g. 
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C W«« 1 6 ] H5i3»P 2 jifg^>£:{3iti 7 h ^ 

[St «j« 1 7 ] Hug3»i|5 2 BM^tf . mnm i cdj^ 
«[»<5D 2 <gcDj^»a»** u 

2 JtM^iiAs^UV-. 2Jli»ffl*«1-SI^*^ja^-rSfc«> 

®^2cDXORy— hi:. 

HUlB^ 2®XORy-h (Dtii^i^lEX' $) S HU3B^ 1 
>vi>t huHB^ 2cDJi»;/i^i:®H®^D>y<J^y (DM^ 

9] BtitB^^n^y^yVl^XfiDfSi&N 1 A^e, 

^S5gBtetaM®??-^*»i«-rsfc«)CD(£tffl5^7 hW-@g| 
SufBT^i^^'-'l/^SlASMlcW-r-SClfc'&iRfSRfc-rsgf 

8ciBtt®«iaggo 
1 9 icte«icDaiii^o 

K U ^ ^/ h U, {4*B^iS$4xfc 2 
HuSB^ 1 ©^i«ISi:«lfe«bVA» 2cDffl«ia^*-rs 2 

[if 2 2 ] Wm7'^i')\^\:i^1r ^m^tK 
BugBtttl^ii ^ ttfc 2 JiM^ i: Hug3»i|i 2 iim^ i: X 

Hij83XORSI^4Jfi-riilSc?)ai:;tjAsjE-t.^S, ST • C 
O U N TB-^®^ 1 ®ai J? 2 © s/ ®M® 

[l«^2 3] H3S37*S'iJ';bfl<)l;:^-f-5iaigAsS 



[if 2 4 ] BuiBfiip 2 mm^^mski^y V $ 

[if 2 5 ] Huj35^2^^;biCt:^-r SiSSisS 

05 

SfffBffiffiS^ 7 h $ tLfe 2 JtM-^ fc, «iia(Sffl2^ 7 h $ n 

feMI 2 iitfg-^ X O RJUff^JE-riS^ i:. 

HutBx o Rmm--&m-r^ 2 (>Djag®ffi;t;ASiE-f*.SHui3 

10 x©ffliaN2*3tj'i7>h-rsias4:**-rscii:&ii^ 
h-rstt««2 4t3iB«o(ft*i^$tifc(B*?fe^-r 

[if ^ 2 6 ] Bui37=S^<J';i'fl<JlC«ti^-r SiflSAsS 
15 Sil^i:. Huf3<5'D>j/^yVl/X®ffl?SN2*»e.BfiiBte^B 

[if*]S2 7] tfis37^i?^';i/a<j{c«^f Sj®g*sa 

20 7 h^^-r2.i®@%*^sci;^1t^i:-rsi«««2 
6 fc:t3«®(4ffl^$«xfcM#*^t-S*So 
[%B^fflpi9B«:SiW] 
[0 0 0 1] 

[^±o*jffl;a-sF] i^m^mijmmmm 

25 JL^^yhCKU i|tK<@Affl7*i^^;i/»l^«IS (PD 
C) fcM1-€.o 
[000 2] 

[t!^(Z>^] i^i(rWtg^%^SiS©^S©iitt](c^ 

30 ^ (DSM) . :ibr^ u*®^«a5^i^^5';^-b;^5— 
(usDC) ;Ri;tB*cD.'i— v:^;^7^i^^J';^•fe;^^— 
iy^ST^-trX (TDMA) 7*0 h :3;^i:?£Ma^^t)■H■ 
[0 0 0 3] iine.fflMt&{i> >'N-K'i7a:7'i:V7b-i7 

Sffl*«llllf& (d i gi t a 1 signal pro 
40 cessing c h i p : D S P) ±t?lW^U 
K'>j^T{iiit^ffl^lpItt««tl]S& (AS I SO ±t-W 

(CODEC) iP&§lti:e.l%fcWs-^&ffiiliU /^ 

50 • T^n-ytcfij^-rso 
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[0004] 

^;i'i?;m^«ig (PDC) icfflv^sfcto®^;^^-;^*' 

[0005] 

Ji, <lAffl5=i^^;i/SI^«S (PDC) ffl'^-;:<,n>h- 
5fci6®iRr^^|qHt*«tHlB& (ASIC) huJ35= 

t^^Mn^^mmmmmm (.DSP) t^m-t^bcoi^ 

[0 0 0 6] 

fvm^nm (pdo izm\^^tcisb(Dmm-^mmi^tm 
^ttSo dcD^mji, iRf^fflrfint^ttiiBS (ASIC) 
Rxr^i^^Ms^fmmmmmm (d s p) 
^^Tv^So ^icoy's^i'jvm^ismmmm!^^ (dsp) 

[0007] *^BacDJf j@IUE^Jl3»-:5{t{f, ^ia^n 

(ASIC) it. ^^m^titz^'v^Mm^^^m^firz 

hase ident i f i er) tS^tTo »*b< 

[0 0 0 8] SKI, >^mm(Dttfmmmmi^&-^m£. ^ 

arame tar i zed) ^H'fzf&M9-V>^J\/:x.> 

[000 9] wiz, ^^mcoK^m-^mmmi^&'imt. 

^(Viterbi decording schem 
e) SU^yi— try h • rDi?aii'S^3> • ^— 
(per bit projection metri 



[0010] iDxT, :^^m(Dit!-mmm.mvim':imt. 

^;i/^{c^illU ^li?nfc{l^*7>lf>4/' (ram 
ping) t^y^-y^Ji^^^^^tSo 
05 [0 0 11] MtCs *%B^®i(fM3ISig^J{ca^{t«. 7* 

[0 0 12] yf?imn(D»mmmmizm':5mt. *(3iP3o 

*ffll'>i)|iS#^^7-f;i'^' (marginal ly s 
table f liters) i:*^tr«^h->^ 

15 ^*«-#;te)n?)o 

[0 0 13] *^MCDiffJillSS^J{ca-c5Jt«> K u 

20 ^tfe-rSo ^2iifi^l&^^a{±, Hul3A;tfM^cDMI 
«^^Sti:«lHa^bv^ffl^^^t»cD»^P2^iM^5fem;^;t-So A 

ijfS-^fiSipft^ i: isi b <t a 2 v^ 

[0 0 14] An^-c, *^H^ffl^(fjm^E^J^car3^t^^> 

^xoR^-ht. b) m5X:tim^^*)i>^^^mmm. 
30 ^*^s^o-y<^(s^®^si;. c) mim^m2(o 
5tj-^>^i:Sr«-rSo ^i®*>>>^{±. I8i;svm2 

®3i.yi;SW1-SST • COUNT^^*tB;tJU ^2 

(DiJ^y'^it^ XOR'tr-hCDttiijASIET-S.SHulB^l 
J. \y Hut3^ 2 CD:n i: ©KcD i>xi-vif) © 
35 (ffli&N l?£A'i;>h-rSo 

[0 0 15] Mfc, *:f5W®»jaiaiSlfiJJca-:5mi, (i 

[0 0 16] stc. }^mBM(Diimmmmiz^-^ifit. m 

40 fB^iaStt, Hul32jtffi^<D{4*i*i'7hb{£tffi*S2^7 
4)^tro h^^-;/ hJi^ >/^-'$'i}>^Mm^ti 

45 So 

[0 0 17] *%B^®ftbcD»3illJffi«»)T-{±. 

ffi|^a.::i^;b(±, ^m$^m^ixrz2mimtiiLmifii^ 
V h*nfc2jii£^^fc*«pib«4«-rs^*«j5t^ 

i.^2®X0R'y-hi:. Hfil3^2®XOR'5^— bCtti 
50 :b ASiET-$) S miSBII 1 'J/ i: huI3^ 2 ®3i >v i: cd 
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p ^/ 4'>' Vl/;^CDfliiiS[N 2 A> e.(fi[tailCD?aF^&?*^t- 
[0 0 18] *«B8©»3a^0iJt»^(t«, (ifflSEIH 

[00 19] 

s. 

[ 0 0 2 0 ] 0 1 irfi, ^KBTtg^iSIESiaM^- V/ h 
0:/p>;/i'llIAS0ij^$tvrv^So lli2StJ^ia3tctt, El 

[00 2 1] ^ttRifgj&juggiaejt.-^:' h{±, «^fs 

D7f;>3i:> 3—^-7^3— y (CODEC) 4 fc, 3 

T>y':^7iz.m^$tirz^i^:tmmm''p?smmL (r 

[0 0 2 2] :^7t> K7'D-fe>>'-9-5tt. T^i^^Mg 

^mMmmmms& (d s p) i o i;. ii^^ffli^iaiit^a 
mis (ASIC) 1 2tis>^mm^ti. m2<D>rti^2/^/ 

(DSP) 10izX^xmfT^tl?>o 
[0 0 2 3] X>'i>K7"D-fe-/1f5Ji, '>&<fc*, 

2 ^©iw'p-'^;^. m-^m^^mti-r^mm^^p^ 1 4 

ft^§A;^;^SSfa^'^;^ 1 6 t^m^^. *^B^Ii^ P 
S CMt&t*)S RCR-STD-27 B©*«:0y©— gp 
i:L/-ri5ifl8*n> CCORCR • STD-2 7BJ4c:c-t? 

[0 0 2 4] y'i^'S'jiHn^ummmmmm (dsp) i 
owT-tt, )Mft.'^xi4tt. miit/fcbt:»»t^*i,-s>u 

D— • U— T • ^ (^- 1 aw liner 

converter) 2 0 i:, VOXX'f (voi 
ce operated switch) 23 fcMa-f- 
SVSELP (ve ct or sum excited 
linear p r e d i c t i o n) ffi^g|2 2 



y2 6fc, 7;*-— (f ormatte 
r) 28i:^ ;^^^>:/^ (scrambler) 30 

i:^ ^iSS3 2 h^W^So It^ffli^lplJt^ittlllSS 1 2 
rt-ett, jSIM-'IX 1 4{±2o©DAn W^— ^ 3 4** 

05 -rso 

[002 5] ffi#S3&»-^'f ^ n*> 2 A^?,®^^^^* 
Ee*fettff5i^S (compand) julU- - 

U • 3 >M-^ 2 0 tt, EE«S*fc{±ff5i$nfeit^ 
fS-^* U So V S E L PjEilBig 

10 2 2 tt«^a^*E«BU VOX 2 3 K:<t ^TJi^^Fn 
fci:t{c> #y'fXaJ;9-^&#^^-^>^;i'^>rr-y2 
4{ceM-rS« «^^-\'>^;i/^>n-y2 4{iffii^$ 

4^2 6(4 (E5^$i^T^'»^5;v^) 7^;^hrn-fe^yi^-A»6)S 
15 lt9l^fc®JWS9*^>:3-Kt-So 7*-x'«y<J'2 8 
{i, ai>3— ^2 4;Rt)'2 6*^ie,eiS$ixfc^>n— K 

— K(pre — amble words) SU^/J^X h • 
20 7'>:7';i/ • '7— H (post— amble word 
s) ©.tasfc^*— v>j» h«^2 SSia^So X^'^V 
T'v (scrambler) 30{i, ii{s^nfcM^*5 

25 ;H-So ggiSS3 2{±, Uaai^KrqrSg^^aiiglStiiMi':^ 

[0 0 2 6] AS I C 1 2®DASa«llg3 4{i. ggH^ 
30 RF • I F (7S?2|-^JSEtR • ft^HMIlKSO *i^J--;i/6 

[002 7]ASIC1 2|*n?(4, Sft>'^;^ 1 6tt> 'J> 
i:* lo®{fiffl•fe>^^■4 Oi:. ^'-Y 5 >^'flJW•:3.- 
35 M^c^^^as^-rsM^^^s (Rs s I) e^cDfeto 

®7^S^^;Hia*tB;t;-r S AD 3 W^— ^J' 4 4 SWf 
So AS I CI 2{i. JiJ.TCJ;»)pb<IJiH^$nsJ;5 
l;, (AFC) :x-.;/ h®-gP4 6 i:. 

•^nicwa-rsDAzi w^— 4 7 i:*jg«cwrso 

40 [0 0 2 8] laSiTJMiai 5*#^b>&*s«>tJlTK:j;?) 

m^^tlitil^. -bV4'^4 2(±2offlA:*J$nfcRS 
45 S IM-9®MnA^-?S?r^U CCSJR^Jxfcm-^ 
(4, ADn>M-^4 4(cj;-3T7^i^tJ';Ht^K:^gt$ 
ixSo 

[0029] DSPl 0rtf(4, ^m^^:^ 1 6 (4, AF 
CJ.^>y h®S|2g|J^4 9 i:, fJ>^< i:*) l-:30miS^ 
50 5 0i:, RSSIltKSS lil, 7^:^^^>>^^5 2 
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i:> 5*7*— v^y^ 5 4 i:, >^;i/7*n— y 5 

[0 0 3 0] «l@S5 0tt. laSTiMiai 5S#MU'& 

<y ^ 5 4 7*::^ i^7> 7";i/$ixfcM#A> 7 x' 
^J' 5 4ttMK7*>^^7>::/;b$ixfe(t**lt^^-\'>^ 

^^riX, VSELP£Ei^*hTV>S*^M^H:> VSE 

L P#?SS 6 0 (cfSig^ 4X5 , #58^ tifc^^f9-9-{i> 
9facii£;i:.T>uD— • U— T • nwt— ^J' 6 41:1^31^ 
n> 3>>'N--^6 4{CJ;oT^^gfnfc^MS*ttx 3 
-y-T^n-y (CODEC) 4fc:fijg$nSo ^^(D 

->AS, VSELPj*5S§g6 0JCJ:-3Tff5S$*xfc:M* 
lc:l)n*€>ix, <ggv>t://D— • U— r • nw:^— ^ 6 4K: 

[003 1] #^a9;RV$fJWg-§-CD^ttD S P 1 0 

DSP 1 Ott^^Ufch— >^^5^-t-So 
[0032] VOX23(±, iiMcDmmJ^'^^mi^i^ 
?>*:So VSELPfflHlg§2 2(±. VSELP£Ea8*fT 
V^. *>oRCR • STD-2 7B^lca-:3V>-C, 

2 4K:lSa$*v€>o 

[0 0 3 3] VSELP#?IS6 Ott. EilS^ixfc^^ 
fi^*sA:tJ$iXfci:#, VS ELP£E,^^2 2 t^UVN 

[ 0 0 3 4 ] «^ h ->^^ 6 2 |5B|^^^5*i? 
^;U7'f (ma r s i na 1 1 y stable 
digital filter) As^{:)-e>nTV^S. *J 

mmii. m{m<DPim±izmmi$nrzmm(D-n(Dm^ 

h->5:«l5^^t>-a-i)^i:*ST-*5 (— fib— >^»^ 
tStIS (dual tone mu Iti — freque 



ncy:DTMF) h — V^^^^F-^SdiiA^T-^ 

a) o 

[0 0 3 5] ^^^-\'>^;i/J^>3— ^2 4{i, VSE 
L Pffii^^2 2 {C J;o-rffiM$tl-fc<S*^^>3- K-r 
05 So ^?&^-\'>^;i/5^3— ^^5 6{i, 

it6RCR-2 7B7?^«$jXTV^SJ:a{C. VSELP 
10 7*— ^J'tts ti7^;^l J:^7;^2©7*— ^'fl^SCKl^lSJ^n 

So 

[0 0 3 6] K-rsfc«)t:, it&felc, V 

S E L P7*-4' OSfiSSB^CM-rSit-f ^ >; ^ JtS 
n-K (CRC) ASff-»L$n (^T'yT'SO) , Z-CD"^ 
15 'f i"; •yi'Ttftn— KAs. VSELPt^-^J'®^^;^ 1 

j-^n — 7*-f >^ (c o nvo 1 u t i o na 1 en 
cording) {cioT, 1 CDtr>y b iitf-'f ^ 

20 o^)iJi>n— H$4xfe5^— ^i:VSELP7='— iJ'©^^;^ 

4) , ;^5^^y7'8 0A^e);^7'>:/7'8 4CDlW'^®^S{i> 
ISipR CR-STD-27B tC^CDMSA^IB^^Fix, 1 
9 7 9^liv^D'i7t;H± (McGraw Hi 1 1) 

25 A»e>ttS«R$ixfe> T>l*Ui— •i'ji-f ./t^'5=-;nf 
(Andrew J. V i t e r b i ) iii^A • 
•:t3^A7(Jim Kay Omu r a) t <tS "P 
rinciples Digital Co mmu n i 
cation and Cod iiig",iz$BM^i\X^ 

30 ?). :i®^«i> :r:iz-emsufec:i:tc:j:o-r*aii^cD 

CO 0 3 7] "TZi—^^-i >ifi-?>t:ztbiz^ mtblz^—^ 
6) , i^{;in-r5^;nfcD7^=i— 5^'0<7^c«t-o-c. ^ 

8 8) o >'W7';HfCD7*3-7''f 
"Principles of Digital Co 
mmunication and Coding" CfB 
mtfixX\>^ho ciOT^n-T^-f >^^ffitt^ DSP10± 

[0 0 3 8] yW7^;Hi©7*n-7*^ V7 h 

• b;U^tf# (s o f t metric calc 
ulations) SfflW c:cDV7 — 
45 it. *^B^tS^^. iJe*tt^®.i:a{c:i^>:l^;i/cri:»r 

mxtt. mi^:k.<Dt^;>i— (nearlyma 
ximum likelihood metric)^)* 

tr^y ^ri:^^fflv^^,4^So 
50 [0 0 3 9] J^^T^'^rS OT-Ji, i'^X l®tr>y hJcjg 
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m^titzCRC::i-\^ifim*)lii^tiXim.^ti. CRC 

ixfeCRC3— KiiitSc^tlSo RCR-STD-27 
1-?.:©^^ -bi'^>b*svSELP#?S|g6 OK:m;^S 

[0040] *^B^fzar3{ttS, fijffll^^ 

[0 0 4 1] JOn— ^^2 6{i, *X b7"D-b«:/1f 8*» 

^>hC^^bTCRCfhSt*ff^ (ia6CD^7=->>>^9 
0) „ ;^7^>;/r9 OtcJi, CRCi^— CRCi^i 

PDC^xn^y h-r-fflV>?>nS«SSCCDCRC3-F 

[0 0 4 2] CRC:3— KASftiJiBlT^— 

^9 2) o 

[0 0 4 3] ;^7^>;/:;^9 4-ttt, ^frUWbTBCHJi 

>n— T^-f >^*sfTtjn, ffK:in;?.e>ns>'^U7=^'f try 

CH3i>3-7^^>t5/'tt, 1 9 8 3^K:5'i^V> - "J/oi 
Xl^-ftt (Add i s on-We s 1 ey) A^e>m)iRS 
ttfcr— ;U • ir— • y^^/N^y h (R. E. Blahu 
t) (CiS "The or y and Practice 
of Error Control Codes" tl 

[0 0 4 4] ;^7^-;/r9 6T-Ji> V^J'- 'J— T^A^frt) 
n> «t»(®ff©7*-^3&s^JfcbT^*tB^FtlSo Ts'rv 
r9 6ttt, ^ijcrfccD^-KSSct^ y-H:^i)S^i:b 

[0 0 4 5] ^-^>^;i/7*3— ^^5 8J±^-\':?i;i/:ii>n 
-^2 6 i:itOi!rf>^*fTdo fip-fe, 7*-^'ttffA^6-fe^ 
;<>h{cSie?'J^n (;^7^>yn0 4). CRCn— h 
A^I^S^ns. ^DcDT^-^J'JcWbTCRCItStASf^^t) 
nSo J^t'^v/T'I 0 0~ 1 0 6co=&/^{i, 

[0 0 4 6] 0 8T-tt> X7=->yn 0 6"???^ 

JSS^tvfcCRCn-HAs, ^7^^/7-1 0 4-Cfi!*is$*xfc 



CRC3— Ki:it«t^ti5o C10D2-:3©CRCn— HA* 

y-9-8{c:fK)t$ns. 2o®CRC3-^•*s-g^b^V^ 
^v^—V\tM^ (discard) ^nSo 
05 [0 0 4 7] ia2St/f|a3$:#R^1- So X^^>:/7 3 
OSVt'X^^^^^S 2tt, ^'JrOgMbfeM^tc^t 

btiiHt-rso 3 ostF7^;^^^>:^^ 5 

2{i, SM^nfdt^i:> ^M5>^Atr'>h>^h 'J- 
A it A;*? t -r i> tr b r i: ®^SX O R «»S^T d o 

10 [0 0 4 8] ^|||gg3 2tt, DQPSK (7r/4-sh 
ifted differential quadra 
ture phase shift keying)^ 
iSSVi'Ji— (shaping) ^=ffv\ ipo* 
%VR<Dm&fi.Wim-n^. 2 0CDFIR (finite 

15 impulse response) y ^ )\/^i:f'Wt\'f 
e>i^-C^^So ^ia^3 2{±2ooD^i@^ttfeM^&tB;b 

-rso RF • I F^iasett, ^iis3 2®tB;tfm^* 
[0049] :^9mizmtnfit^ mm^3 2i±^tz&m 

20 $ixfc<i#cD7^i'^;i'^>7" (D i g i t a 1 ram 
ping) %ffdo c:<Z)7*i'^J';i/^>7'{i> ^i^sj-i^-r 

ffl*«[H|g&l 0T-S5fT^i):ii;tiJ;-=.-r, ASIC12 
25 fcRF • I FgESaS6i:®M®-f>^-7jc-;<i:|^® 
t> RFdlSS^^^-fbt-^So 

[0 0 5 0] ^>r$nfc«^(i^{CDA3>>'^— ^$^3 
4tCj;o-CT:^-O^M^lC^^$n, RF • IF^if:x 

30 [00 5 1] m^g|5 0i;ttffl■fe>+^40i:{;=<toTm 

J: o tc, A:^* nfc(4ffl^iSm^tt> >'n- K U ^ v/ h ^ 
n (hard 1 i m i t e d) , >-9- 4 0 {±. 

5 0{±, mm-t^v->yjm<D{SLmm^9\-»i.. ccDCst 

40 [00 52] W^M^SV^i' >^;K5-^®*>a— 7* 

-T'^-CASDSP 1 OF^T-S^^nSCDT-, tie^fit^RO-f 
45 t!^©tt^l5T-{iaipT'$.ofe|5l«B'fbft-^ (^J^ 

«> ^a«;/^;Rt;t>'i/-A|Bi^jbfS^) $rfflv^^v^o 
[00 53] SM^nfc 2 ocDA;t;{S^®-:50D55)iASR|f 

50 -CCD^^Sfg^fiXfeM-^SijK^^ (RSS I) m^(D:r. 
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^^^ RSS ihMSggS HzX^X^t^^;)^^t^9\rm^ 

^AHs-^^im-f 1 2 0 tceii^nso 

[0 0 5 43 g|J^4 9ZitJf4 e^WrSAFCa.::^-; h 
2 Ok:J:o■ra*^$^^fe^|||^^^^fc^i^<£§^tm^)^ 

<D$^^n-tm^(DmmL^^tb^o »tfcm2sij^4 6 

(±^lg|5^4 9>&»e)®m:t;^£!liS! (ref ine) U 
«-»ifsg«SDArJ>M-i5'4 T^rilLTRF • I F^i@ 

CO 0 5 5] ^-^'>^;i/(Z)7ai— i'Vi'^Kl^tt-Slftlg* 
|pI±$-a-5fc«>K:, RCR • STD-2 7B^tt, ^ 

*-h*T-{±, 10©tftffi-tr>-y-4 Oii^ggS OCDa^As 
fflV^e>^^So RSSIJ±e«S5 Ui, **)«V^ai^;bi¥= 

[00 5 6] DSP 1 OH:, C0DEC4*'?,(0«^« 

[0 0 5 7] masTjqasKtt. {a*i-ir>-y-4 o**?,?!^ 
[00 58] m^^itmto. »pe^^^s2 o 8 i:, 

1 Ot. ffi^Bi'^ h«^:i^^y h 2 1 2i:^W-rSo S 

--y h 2 1 ott, mmm^i^is^-r^xtimm Fcoms 

^T'ty-S'Jl'AlC^l^. m^i^y h^J--^^ b 2 1 2 

[0 0 5 9]fi|]*,. M^^^{4^Bi'7 b=Sr- (M-ar 
y differential phase shif 
t key ing : MDPSK) jgi^b 
fc£^>5}?;K©H®(4*a'>7H4. 2o©3ffi(ggbfc{i[ffi«!j 

(MPSK) ®nt-i/>b3&:ffii|AsfTt)ix 



[0 0 6 0] A;tjfa^I FAS. 2oCD{]ifflS^7 hdr— 2 

05 Stt5;t/CDfe«)fC, 2oCD^^;L'fin-it,0'' StPl 8 0° * 

[0 0 6 1] &mm'^m^^2 O 8(±, A;^jM^I f® 
^jgfScF • IF©^tSgfe^liS^fc2^© (2M) 
LO • ISVLO • Q:&%3fe^^So C:®2c®{s^L 
10 O • I i:LO • Qtt, ^<mmmifi9 0' i:^eoTV^ 

So 

[0 0 6 2] &mm^m^i§2 0 8{±, .©g|J|S«^2 1 
6 4:> NOTy— h 2 1 8i:, 2<@6D'7>;^7'— S^*-:? 
>^ 2 2 0SV2 2 2 »gB%iigS2 1 6 

15 it. mmiF ' I F®2^®MIjSfiS!(T-$.SF • LOSW 

2 20»i> ;?JI^»[SQO)^i!g»*2-eiiJi,cii;t::J:-p 

aspfs^LO • li&^^^-e-So M^SQ?fe (NO 
T-y— h2 1 S^jIUT) Ste^-a-s »:lc: (5b'i7>^2 
20 2 2^au-C) ;iliSi»&2-C-SijSCi:tJ;o-C, tsitgS^ 

[0 0 6 3] n t-^> hJ&^iSASAijfi-^I Flznt) 
f\,tzm^. ai^ft^LO • Hift^I F®(Jiffi{CU«y^ 

25 [0064] teffliS^^Jt.:::^':/ h 2 1 0 tt. ('^-XMV 
K7'D-b-;U-5 0D41~gB{3ia®$tlfc) K U ^ iv ^5^ 2 
14i:, 2^<DX0R^—h 2 2 4RV^2 2 6 t^m-r 
So -'N- K ^ 2 1 4«:, Ti-\:iirAtim^ I FS 
2^fflfifiK:«lM-rSt)®-e*oT, t!et5T2jil(t^:&^ 

30 ^tiL-to mmwj^fs— K ^ ^^^^itttM^tf^'^^ji^a 

[00 6 5] aipM^L O • 1 ^N— K U 5 M F 
e9fcfctt> X0R'!;'-h2 2 4tc:j;o-rl^XORia 
SlASJfi^tL. ftipfi^L O 'Qt. ^N- H >; ^ M F 
(1-^CJ±. XOR-y— h 2 2 6t::J:oT^axORi»» 
35 ifim^ix^. XOR^-h 2 2 4&Ut2 2 6<Vtii^m^ 
(4, tftffi^^OL-^v h 2 1 2^&m^tl?>. XOR^- 
h2 2 4i:2 2 6®m;t;fi-^{4#>!?. ^n-KU^^^/M 

Fim'^ifi&mmm^o ■ AtmL\.^2mi&.m^m-r^m 
K >; ^ M Fm^ifi&mm^h o • Q i:^ u 
40 v> 2it»fit*wrsi^*«g^-rs. 

[0 0 6 6] tiit@afe^:x->i/ b 2 1 2{4, 3{l®:*J>i7> 
^S' 2 3 0, 2 3 2Sy^2 3 4 fc, mSi^y hff-»^2 3 
6 t^m-t^. 3!J'!7>;J' 2 3 0~2 3 4tt, j^^ElifeF • 
I F<DNf§(DmWl$lLF ' CL,<Di7a>yi7l:imm\^XSm 
45 t"i)o 

[0 0 6 7] mcD*'i'>^S'2 3 0tt> A-^^biisfft) 
ixS^SCli:**^t-SST • COUNTM^4U3:t»-r 
rU>^*'»^t* So ^10*'»4'2 3 0 

*sNcr>:i7'>>hfflK:fiJjibfcfc§. ^1®:^'>>^5'2 3 
50 Ottli^ST • C0UNTOm;tJ*f?Jtb, ClC^ii^f 
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i]':;>^2 3 2RV2 3 4-r-©7'-^j'©-y->:7*u>yAs 

[0 0 6 8] ST • COUNTm^lfiTi^y'^ y^m(D 
I|2CD:*J'>>^2 3 2{i. ^□'V^'j^^CDmN IS: 

^ M Fm-^fcll LV^^^*«1-So N Ui, IF 
abs Cphase3=3r (N — N 

[0 0 7 0] N l(i(i[*|||CD:^#^0D^^**^U AiJ 

3 -i? 2 3 4 0mM±. WTC^-r J: o tc{ft*iM 
[0 0 7 1] ^3<3D3!7'>>^2 3 4tt, ST-COUN 

l&N2*:!(j'i;>h^So X:hIFm^ifimmm 
sisn (phase) — + <Na> 



m^tm^m^iaO • IAs^uv^?^-^$;w■r•5ST • c 

oT, LO • F(f^i:©(itBM®:fc§^fab 
s (phase) ItliTfco^ii^m^ ixSo 
05 [0069] 

mil 

) /N (3S;i) 

N2=N/2i:)&So F^^ASl 0%C03l««*itati 

10 NlliO. 9Nfc5&?). N2tt0. eNfc&So 

AiJ I Ffg-^*s 1 0 %(Dmtltm(Dm. N O . 9 N 
T-*.5*s, N2ti0. 4Ni:*cSo ti6oT> te+B©^^ 
s ign (phase) ttfetT©J;dC^S*ns. 
[0 0 7 2] 
15 [IK2] 

/a) or - (N2£N/2) 



[0 0 7 3] (iCl) ^iJf (^2) ®;&aiC&ffiv^sc: 
i:{cj;^-C, (4ffl5^7hW-»S3 6tt, I FM^i:, 

eu^ffi^ 2 1 6 A> f> (ommm^ t ©{ataii®;^: # ^ 

ffitail®??F^*j^t-So (SC2) c<fco-c^«sns 

[0 0 7 4] N=2'^<om^, *'^>^2 3 4©t:5/h 
Dq-1*^ ?g:^br«y hJ:)feS„ 
[0 0 7 5] N<2''*fe{iN>2'-'®i:S, '(it2''-' 

phase'shi f t = [ptiase (t) 

[0 0 7 8] dilT-Ttt. Migg-rSi^-vyjl/CDMO^M 
&Sb, "modTT" cDiSci*{4, JilT® (i5;4) "Cm^ 

phase* shi f t— phas 
(phase» shi f t>7r) 

phase° shi f t=phas 
(phase ' shi f t< — ar) 



20 -N/'2*s*'i'>4'lCA:t;$iX, :3!j>>><J' 2 3 4©bf >;/ 

[0076] mss^tt^fc, I Fm^cDmmi.t^V'yy 

*a2^>'h (phase -shift) itimi^y hm-» 
25 S2 3 6{rj;oTWTOJ;-5{c:W-»$tv5o 
[0 0 7 7] 
[i»3] 

— phase (t — T>] mods 3 ) 

[0079] 
30 [l%4] 

C'shift— 2»r 
e»ehift+2;r 



[0 0 8 0] \'^-^mififTt)ti?>m 
[008 1] '^?^ti>f>iEm^m^m?>^tifi'jm^m 

[ 0 0 8 2 ] K U ^ ^/^ 2 1 4RxrmSSi^m^2 1 

[0083] itm^mmvzMsb. mmmtj^&'j>\z-r?> 
$^m^i^mt. iF(Dmmmt. iUKDitifimm 

fti$^^«:^t^^«fee>)S:v^o —l&Hz^ I F©^iKISF • I 



^Ti^yy (aliasing) ©i^S^fSi^^SfeS) 
iZ, NXF • IFtt. F • I Fif)-|-^A§<3&Jttl« 

40 ^ce.3fev^o ^»4£©faT^a>&<-rsfc»K:^ Ntti 0 0 

[0084] NXF • I F/K{C^bV^<>a«v^i^«{m 

SliM61-s:ii:3bsprte-e*D> c:c:■eKttlJ;^);*;§v^jE 

45 ©^**b•rv^5„ ^©^^J-ett. ffi::t»©^<i!?t6« 
NT-*»3, b*'b#it>7-;i/<&^5^tii-rfc«){c: lit-f 
;i/-r*tt5B:< Kx I F-y--f ^;i/4£>Si:^So 
[0085] »aiJ»l^®JS«GSSC3!)SiEfi|lc: F • I FT*{± 

*v^®-&. j^sfSt©^-aipt,^-r2.MM{3>t*bT, (4 
50 m->ymnm2 3 eifimm^n. c©pis(deit 
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a • ps i) {iJii.Tc?)^-e-^^e>nSo 
[0086] 

delta»psI=2jr(F«I 

[0 0 8 7] CCITn F • LO • I{±, fti^fs-^LO • 

[0 0 8 8] *%qBcD^ilSS{i*fe^ Ji^'^D-r**^ 

^Ji>^n— T'^IS (non— c ons t ant 
envelope moduiation) F^-^ 

■^>-i^x. — ' y ^ Jl^i^ (raised cos 
ine shaping filter) iiJticfl^JEiK^ 

[00 8 9] mM^itt.t:i. mm(Dmmit:mm-r^:i 

T 2. c i: J: o Ttt»^ tiS o 

[0090] ;*:^B^®miS^-C•fflV^e,^^T^^■5«fi)c®^ 

[0 0 9 1] (!itai^7 htfiO" ^U<{±1 8 0° ©Mix 
*fT-5 2PSK«|ligg-^{i. ^1CD*'»^J'2 3 0SV 
0{±, I FM#t:D-/^7$JxfejgSa&F • I Fffl/t^* 

[oo92]Eiio~sii5 m8<Dmm(Dmm 

m(ommmi^m^tix\-^^o mi o~^i scomesisitt 

[ 0 0 9 3 ] E 1 0 "DICV-CL 
K" . "lO"^ "T IME • BAS" ZfetJ^ "PH • M 

mil. 012, El 3svia 1 4 fcia 1 5 tipjfiBn^j 

^$nTV%5o 010 c^)[llB&®A;^^i■^{i>'^— K U ^ 

N 2T*&So fin*.> >'^- h- ^ h 2 1 4Rxrmai^y 
vmn?s2 3 6 ttEi 1 o~i2i 1 5 izitmrn^.tixii^isL 

V>o Ell 0~EI1 5(Dm^co^miZMm^ixr:i^i^fJU 

[0 0 9 4] m^m^ «D I V . CLK" {4. 

i*:®^D>y<>fi^<&Hi;b^So ^KfigSl^ "10" tt. S 

mim^^2 0 8iivxm<o msmm "time • 

BAS"a:, ^l®A<^>^J'2 3 0i:^U<> A>ofi^ 
SD • C0UNT*#g^^5„ fllgg^^ «PH - ME 
T" {4, XORy-h2 2 4SV2 2 et, *'>>^2 
3 2StF2 3 4i:LTill<. 



[ISi(5] 

-F • LO ♦ I) T (SC;5) 

[0 0 9 5] *^B^As:itv*-efi?iJ^^H*^ogi0^$tife 

[iafflcDffi*;&|{£B^] 

[0 1 ] mm^m^j^^mm.mj--^y f-^m-r^n >;'iJ' 

10 0. 

[122] l2Il®ajESIai(g^->> b{CfflV^Sfc«)(;«3Sj 

[03] EllcD3«SEllltJiM:3.-»J'^^^:fflV^Sfc4&^c;&^ft 

X>'t> K>^D-b<j/1^CD:;''D>y^iao 
[04] «^^-V>^>'U^>3-7'^ >^^CDiW^^^^ 

[HIS ] #^^+>^;i/7^n— >y(Z)SW'^*s-r7 

20 D— ho 

[06] mm^^>^j\^^>=i-y'^ >'^<Dwm^m-t 

yu—9-^^—ho 

[07] $IJfflI^^>^;i/7^n— >i^CDiW>^*«^7 
P— bo 

25 [08] 02CD'<— x/t>|*:rD-fe'yi^-tiffiV'>Sfc«)t:: 
[09] 2-o®PSK^gS^tifeM^$aii-rsfc»K: 

[010] msco^vi^jm^m^mm-i-^tzisboawm 

30 0O 

[011] mi o(D^i^i')ummm<Dmmmm(Dm^ 

0O 

[0 1 2 ] 0 1 0<Z)7*i'^';i/^ScD«|fiSSSS©iaBS 

0. 

35 [0 1 3 ] 0 1 0 (Dy'i^^fumm^cDmmmmcDmm 
0. 

[014] 01 0®7=i?i';i/^^O#}*SSlR®ia8& 

0O 

[015] 01 0®7'S^^;i/ffii)l^(D«fiKS«®iaB& 
40 0° 

2 y.\i—i3 

3 -^-i^xmr^y 

4 n—y.7*n—iJ^ (CODEC) 

45 5 J^^y^V K7"D-fe>3/+^ 

6 7i^:tJ^i8aS • tpKjSllglS (RF • I F) ^S^i- 

7 Tl/^-)- 

8 Jj^X ^:7'□-fe^y■t^■ 
50 10 7^i^>5';i/M^^ffl^i«iag& (DSP) 
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1 2 


iHf^ffli^InI{t*«(aB& (ASIC) 




5 0 




1 4 






5 1 




1 6 






5 2 




2 0 






5 4 




2 3 




05 


5 6 




2 2 


VSELP£Ei8S8S 




5 8 




2 4 






6 0 


VSELP{^5i^ 


2 6 






6 2 




2 8 






6 4 




3 0 




10 


12 0 




3 2 


tarn 




2 0 8 




3 4 






2 1 0 




4 0 






2 12 




4 2 






2 1 6 




4 3 




15 


2 1 8 




4 4 






2 2 0, 2 2 2 


4 6 


msmsmm {AFC) a.-^^h<D~m 




23 0, 23 2, 234 A-^^tJ^ 


4 7 






2 3 6 




4 9 






2 4 0 





[1^1] 



[1^4] 



i 















CODEC 













RF • I F 



VSELP 



C R C<Z) 



80 



82 



84 
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[IS2] 




CM 
CXI 



a. 








UJ 
CO 


m 


> 





I N I y 



I 
I 

I ' n I 

I fj 



•R 

iP- 
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CXI 
I 



I 






6 6 























7 



i 



DC ^ 



1 






^ 






IK 












" 







T 

a ^ 
In® 

Keo 

■If 



11 
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(HAfflT^S'^^MIMMtB (PDC) m^- 



4tnV8-3 7S4 6 



[1^5] 



























C R C (D 









, Stif 

'^nfcc R 

c R c 
? 



VSELP 



86 



8B 



,90 



N 



C R C K- 
C R C£>x:f^U — 4^- 



^— T^— -3 

C R C JOit^ 

[CRC" 



90 



•7- H^CD^tl 
I 



■3- K»:- 



B c H y< 



92 



94 



96 
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mxmT'i^^/mwms (pdc) m^-7.jsyt!:^a-b^}fv^jsixm 
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[07] 



C R C i/— K- 
c R cy x^^tU— S'- 



■7-Ha- 




[CRC 



1 t — — ^tmtI 

104 * 



3— Kvi:^U-5'-*- 



rti — r^'^^r 

^ B c H mm 

|b C Hy j— ;yif 



7— KS~H 



102 



100 



214 



[1119] 



224 




c 



232 







Nl , 







♦ fST- 

1 yc o u N 




•230 



240 5rO;yi^ NXF-IF 
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CLK* IN* 



M'ftTARTW- 



pjy.CLK 



CLK- IN 
LOC'OSC 

^SCT CLOCK 



RESET , , 
LO[I..jOJ 

LOC-O&C 



TIME>BA9 



MEASURE -START r 

st-cou ktUJ 




NIP-A] 



ie[7.jo] 



1 1] 



LOC «OSC 




[^1 2] 



LOC*OSCi» 



RESET 




1jO[UO] 
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[ISIl 3] 




■ T;eollNT 



[014] 




-Nl[7..0] 
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mi 5] 



RESET 



ST •COUNTS 




N2[7»0) 



bU — h 64 'x'>:^;— b ij — h 17 

V»>Xh'J — h 36 h>^hU — h 15 
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